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A-COMPOSITION OF THE RAMIE PLANT. 
B-FERTILIZING VALUE OF GREASEWOOD. 

eo~ POSITIO.f'l Of THE RAJv1 IE fl!>ANT. 

In Bulletin No. 90 ("Fiber Plants for Cali
fornia," June 23, 1891) special mention is made 
of the exhaustion of the soil by the production 
of ramie. The object of the present investiga
tion is to show the actual amounts of mineral 
ingredients withdrawn from the soil by the 
different parts of the plant, and to point out 
the great necessity of returning to the soil the 
leaves and stalks after decortication. 

Experiments on a small plot upon the Uni
versity grounds. and on a much larger scale by 
M. Goncet de Mas at Padua, I 1aly, have proved 
that on good soils where from three to four 
cuts ca,n be made annually, the yield will be 
about ten tons of dried stalks per acre. M. 
Goncet de Mas, in the third year after planting, 
obtained from two cuts nearly nine tons of 
dried stalks. We are told by Mr. McA.fee of 
Bakersfield that the best fiber is produced when 
three instead of four cuts are made annually. 
The total yield of the three will not differ 
materially from that of the four cuts; the 
weight of each cut in the former case being 
proportionately hf'avier. The tables given be
low, showing the total amounts withdrawn 
from the soil, are based upon these figures. 
~eparate analyses were made of the ashes of 

the leaves, stalks without bark, and bark, i.e., 
cuticle and fiber, including gum. The cuticle 
and fiber were analyzed together because, while 
the ieaves and stalks can be readily returned to 
the soil, it will hardly be feasible to do so with 
the cuticle and gum; and, as stated above, our 
present object is to ascertain what can and 
what cannot be given back to the soil. 

PROXIMATE COMPOSITION OF THE PLANT. 

It is found that five tons of wet or fresh 
stalks are equivalent to one of dry. 

We find that the leaves constitute about 30 
per cent of the dried plant; the decorticated 
stalk 51 per ce~t and the bark 19 per cent. Of 
the latter nearly 15 is raw fiber, containing 30 
per cent of gum, thus making the percentage 
of pure fiber in the plant as grown here, about 
11. 

Referred to stalk, without leaves as 100, the 
results are as follows: Decorticated stalk 73 
per cent, whole bark 27, of which 6 is cuticle. 
and 21 decorticated fiber with gum. Thus the 
proportion of pure fiber referred to stalk alone 
is about 15 per cent. 

CHEMICAL COMPOSITION OF THE PLANT AND IT! US. 

Table I. shows the proximate composition of 



the different parts of the plant, and also the re
sults of the analyses of the ash of the several 
parts. 

TABLE I. 

Proximate Analysis of the Ramie Plant. 

Water ...... ...... ......... 8l.26 81.i5 81).91 80.65 
Organic matter........ 17.25 17.68 18.78 15.54 
Ash.......................... 1.49 .57 31 3.81 

Total ................. ·100.co 100.00 100.00 100.00 

Ash in dry subs ance 
. M1rogen in fresb 

plaut ................... .. 
Album inoids in 1resh 

plant .................... . 

7.950 I 3.120 

.258 .14.6 

1 612 .912 

.Analysis of the .Ash. 

1.620 19.69:> 

.210 .481 

1.312 3 006 

Whole I 
--------- p!ali~ Stalk- Bark~~ea.~es 
Potash (K2 0)........... 11 .82 37 79 32.58 418 
Soda (Na, 0)............ 2 35 8 15 8 77 .54 
Lime........................ 30.87 17.32 22.28 34 74 
Ma~nesia............ ..... 7.89 10.58 11.64 7.02 
Ferric oxide and 

a umina ............... 2 4t 2.93 .84 2 85 
Br.oxidemangauesi- .17 .35 .18 .i2 
Phoispboric acid 

(1'1 05) .................. 7.29 16.38 12.6! 4.72 
Sulphuric acid(" U3 1 2.26 8.46 3 68 1.88 
Silica........................ 33.0t 1.56 5 24 42.42 
Chlorine................... 2,43 1.87 2. 75 2 55 

100.50 100.41 100 60 100.52 
Less excess of PX· 

i'i~e~ .. ~.~~ .. ~.~ .. ~.~~~~1 .50 .41 .60 .60 

Total ................. 100.00 100 OJ 100.00 99.92 

* ::-tRlk witl:Jout bark. 
t Including fiber and gum. 

A.n inspection of the figures represent
ing the percentage in the ash of the whole 
plant shows that lime is the most abundant in
gredient, being 30.87 per cent; next comes pot
ash with 11.82 per cent, while that ofphosplwric 
acid is only about one fourth that of lime, viz., 
7 .3 per cent. 

In the ash of the leaves, also, by far tha most 
prominent ingredient of plant-food is lime 
forming a little more than one-third of 
of the whole ash; potash and phosphoric acid 
amounting to less than 5 per cent each. The 
predominating eleruen t in the ashes of the 
stalk and bark on the contrary is potash, being 
in the former ca•e more than 37 per cent., ai:id 
in the latter almost one-third of the weight of 
the ash, thus iudicating the heavy draught 
made on the soil in this respe.:::t. The per
centages of phosphoric acid in the stalk and 
bark are nearly 3.5 and 2.5 times, respectively, 
that contained in the leaves. Lime, while 
not present in such large quantities as in the 
leaves, still occupies a very prominent j.Jlace 
amoni the ash iniredien ts of all parts, the 

stalk containing 17.32 per <-..ent, and the bark 
22.38 per cent. 

In considering the relative values of the dif
ferent ashes it must not be forgotten that al
though the figures given represent pounds per 
hundred of the ash, it will require a very much 
smaller quantity of the leaves to make 100 
pounds of ash than is the case with either stalk 
or bark. Thus, about 500 pounds of dried 
1 eaves will yield 100 pounds of ash; but 3,200 
pounds of dried stalks and 6,200 pounds bark 
will be necessary to produce the same amount 
ofasb . 

In table 2 are shown more clearly the fer
tiliziug values of the ashes of the different 
parts of the plant; it presents the amounts 
of mineral ingredients actually withdrawn 
from the soil per acre. It is calculated for a 
crop of ten tons of dried stalks per acre and, of 
course, where the yield is not so large, the 
draft upon the soil is proportionately less. 

TABLE 2. 

.Amount in pounds. of soil ingredients withdrawn 
from one acre annually, by four cuts of ,·aniie 
yielding a total of ten tons of dl'ied stalks, and fuur 
and one-quarter tons of leaves. 

Per acre. 
'lons. 

'"hole Stalk Bark Leaves 
p lll.nt 7v 23/4 4.)4 
14~ /4 /4 ' 

------- --- --- ------
lbs. lb~: lbs. lbt!. 

251.98 155 .1)9 27 .86 68.H 
50 14 33.63 7.52 8.99 

657 .8:2 71 . 77 19.14 566. 9t 

Potash (K~O) ........... . 
Soda (Na 2 U) ............. . 
Lime ........................ . 

~:~;l~sii.iia·e ... ii:;;a 168.:!7 43.68 10 01 114.58 

Alumina ............... . 51.43 12.16 0 71 38 56 
3.57 1.45 0.10 . 1.92 

15b.71J 67 71 10.86 77.13 
48.56 14.F-3 3.17 30.86 

704.2'> 7.06 4.48 69! 7l 

J.langauese oxide .... . 
Phosµ'ic 11cid lP2 05) 
~u~pb. acid (:)0 3 ) ..... . 

• nca .................... .. 
Chlorine ................. . !il.!15 2.nO 7 .~9 41.fi6 
Nitrogen ................ .. 369. 70 105 .85 57.75 206 .10 

A. consideration of the data given in the 
table proves to what an alarming extent the 
soil would be depleted by a continuous culture 
of ramie when nothing is returned; as no soil, 
no matter how ricll originally, could long with
stand such a great strain upon its resources. 

'l'he total amount of mineral ingredients with
drawn by a single crop (four cuts) is 2143 pounds, 
which ruu~t be considered as permanently 
removed when neither the leaves nor the stalks 
are used as fertilizing materials. The drimght 
made on lime is about 658 pounds, on :rotash 
252 pounds, phosphoric aciu 156, and on nitro
gen to tlle extent of 3i0 pounds, per acre. Of 
the potash about three-fifths, or 156 pounds, is 
contained in the stalks, more than one quarter, 
or 68 pounds, in the leaves, while the bark and 
fiber, the only production aimed at, contains a 
little above one-tenth, or 28 pounds, of i.b.6 total 
amount. 



The leaves contain nearly Si per cent of the 
total lime taken from the soil, that fonn<l in 
the stalk being about 10 and that in the bark 3 
per cent. 

Of the total pho pboric acid withdrawn, th~ 
leaves absorb almost 50 per cent or 77 pounds, 
the stalk 43 per cent or about 68 pounds, while 
only 7 per cent or 10.86 pounds, is found in the 
bark. 

The depletion of the soil in nitrogen is great
est throc.gh the leaves, which have more t.han 55 
percent of the total, or 206 pounds; about 29 per 
cent or 106 pounds is found in the stalks, while 
in the bark there is only U> per cent, or about 
58 ponnds. 

It will thus be seen how very small is the 
proportion of plant food witbdrawn by the 
bark and fiber, as compared with that by the 
leaves an<l st al ks; and since the fiber is be
yond compaiison the most valuable product 
sought, it is obvious that its continuous produc
tion should above all be assured. 

Tbe ingredients first to b~ exhausted by such 
a continuous culture would, in all probability 
be phosphoric aci<l and nitrogen, owing to tbe 
fact that so many of the soils of this State, 
notably those of the valleys, w bile rich in potash 
and lime, are very poor in phosphoric acid and 
sometimes in nitrogen. In sections where irri· 
gal ion can be practiced, potash and lime will 
frequmtly be supplied to the soil in con
siderable quantities by the irrigation waters; 
for analyses of the latter show them to contain 
appreciable amounts of these elements. Lime 
occurs in them in the form of gypsum (thus 
also replacing to some extent the sulph·.uic 
acid needed by the plant) and carbonate of 
lime; the potash is generally found as sul
phate. Notwithstanding this, the soils' supply 
would soon be diminished and the replenish
ment would have to be made by fertilizers con
taining high percentages of all the ingredients 
which go to makeup plant-food. No'' special" 
fertilizer would answer the purpose. 

If, on the other hand, the leaves and stalks 
are returned to the soil, the amount of mineral 
matter withdrawn is, comparatively speaking, 
very small, being only about 28 pounds of 
potash, 19 of lime, 11 of phosphoric ac:id and 58 
pounds of nitrogen per acre. A strong soil 
could withstand such a small demand for a 
considerable length of time without showing 
an appreciable diminution of crops; and when
ever fertilizers become necessary, it will proba
bly be found that in California, phosphoric acid 
and nitrogen are the substances to be supplied. 
When the decorticated stalks only are returned 
to the soil, as might be the case if the leavea 
were sold to paper mills, as has been suggested, 

then about M pounds more of potash, M7 of 
lime, 77 of pbosphoric acid, and 206 pounds 
of nitrogen per acre are taken awav from the 
soil than would be the case were .they, with 
the stalks, given back to the land. 

Whether or not it woul<l pay to sell the 
leaves is a financial question depending on the 
prices obtained for them, and upon that 
which would have to be paid. sooner or later, 
for fertilizers med instead. 

Should the stalk not be med as a ferflizer 
then the amount of potash permanently re: 
moved from thfl soil would be increased by 156 
pound~, that of lime by 72, phosphoric achl by 
68, and that of nitrogen by 106 pound~; quanti
ties forming, with exception of lime, a large 
percentage of the total miqeral matter with
drawn. 

As regards the manner of returning the 
''offal" of the ramie plant to the soil, the 
following paragraph from Bulletin No. 90 will 
be of interest: 

"It is hardly necessary to remind any intelli
gent farmer that only strong soils can be ex
pected to produce, in one season, a crop of ten 
tons of dry stalks of any kind, and that fow can 
continue to produce such crops for many years 
without substantial returns to the land, no 
matter how fertile originally; but there is no 
reason why ihe offal of the ramie crop-the 
leaves and stalk-trash-should not be regularly 
returned to the soil. The leaves can be, and 
are usually dealt with by stripping the stalk on 
the ground, leaving them where they grew. 
As to the stalks, it is true that with three or 
four cuts per season it will be difficult to deal 
with the large mass of refuse by spreading it 
on the stubble, although in the more northerly 
portions of the area of cultivation it may be 
desirable to use this material for protection 
against frost. But as the return must either be 
made, or fertilizers purchased, the proper mode 
of procedure will be to make compost-heaps of 
the trash and thus render it less bulky, and 
convenient for spreading on the stubble after 
the last cut. This, in the case of strong soils, 
is all that will be required to keep up produc
tion for a long time, although the raw fiber 
sold represents a larger proportion of the soil's 
plant-food than in the case of cotton, in which 
the return of seed and stalk will maintain pro
duction indefinitely on any soil capable of 
yielding a profitable crop. When no returns 
are made, ramie will prove even a more ex
haustive crop than is cotton when the seed is 
not returned, and those engaging in its culture 
had better understand from the outset that 
they can "rob the soil'' with ramie even more 
effectually than with wheat." 



OOMPA.RISON WITR OTHER CROP!. 

A comparbon of the amounts of mineral in
gredients withdrawn by the ramie with those 
removed by other crops will more forcibly show 
how a soil can be robbed by its continuous 
culture without returns being made. This is 
shown in table 3. 

as phosphoric acid and potash are concerned, 
than with either of the other fiber plants; and 
that the total amount removed by a good crop 
of ramie is more than the C)mbined weight 
withdrawn by flax, hemp anJ cotton; illustra
ting again the impoverishing efftlct_of this plant 
on the soil. 

TABLE 3. 

Amount, in pounds, of soil ingredients withdrawn.from one ac1·e by various crops. 

I 6tl gi ~ 1( l ~~ ~ I ~ I 171 I [§ f; ~ ~ 
; ~ ~ ~ ~ ~ l>g ;i.5l >:'.. q" 0 t ::; 
~ = = I ~ I ~ ~. ~r; ... :g. r:.~ ~ a· :- ~ 

I 
~ ~ I ~ ¥· ~ ~ I g. - p. B. p. ~- ~ I ~ ~ ? : : : I : .l> g, ~ I C> I : : : I : 

Rt!~;;;,~.25ton==~~=1~ 8 ,9'J '6o.91 1 ll4.B8 !~ 38.56 77.131 31.86 632 .71 ~ -:~206 . 10 
Sr.alk(w1thnutba.1k),7.25tons ............ 1•5.g9, 33.•3 71.77 43 .68 l.4t ll!.16 67 .71 14 .f>3 7.(li 2.50 411Udl0~85 
B"'rk (cuticle a.nd fiber), 2.75 tons ....••.•. 1 27 86' 7.5~ ' Hl.14 lu Ol 2r .71 J0. 86· 3 17 4 .48 7 79 91.74 57 .75 

B~~P~ pln.nt, l4.2;i ~ons ............. .. ... . 251.\lo 5J . l4 657.8: l68.27 3 1.7 51.4~ 155.7~·1 48 56704.25 ' 5l.8j 213.b73t9 .70 

L~a.vPs, 1975 lbs .. .... .. ................... 56 .461 .47 98.62 11.55 ......... . . . 1
1

8?. .
9
1r

1
1 4.46 ' 11.36 ,31 ............ .. 

Stems, 3.00 lbs ............................ 44.44 1.4~ 24.86 5.5 • .. .. .. . . . . . . _ 1.63 .7fi .5 ........... .. 
Clanfibn,IOOlbs ........................ 401 .18 7.22 .fi5

1 
............ 1.61 .05 .49 .01 . .......... . 

Wh11le plant, 5975 lbs ................ . .... 101.301 1.95 130.71 17. 7 J .. .. • • .. • .. 33.2; 6 .H !2.6ll .86 .. . • . . . 62.74 

FLAX- 18 I I I •.021 1.601 I IS1raw, OHbs ...... . ..................... n.04 2.43 13.63 3.60 .18 76 7.67 T 2.26 59 39 18.fO 
~~ed, 1?24 lbs . .......................... .. 2u.eo 1 19

1

5.80 9.75 .rnj I.4rl 31.0~ 1 .01 .2!l .04 71.54 56.54 
~ber, 600 lbJ.... .... ..................... .13 .31 3.27 .3< .... . .24 .7t .18' .31 .Of> 5 f3 ..... . 

c~~g;!lant, 412! lbs ..................... 43.77 3 . ~2 ~2.7l 13.65 .t3 2 4: 40.59 4.27 2.23 2 3b 136.4bl .... .. 

Lsea.vee, 400 lbs............................ 7 .99 4.40 1 i.(3 2.5( ..... . I 2.;s 4.221 5.84 3.F81 2 7; 48.49 .... .. 
• t , mp, 12 0 lbs..................... . ...... 9 .li 3 65! "f8 3 56 .... . .7f 4 491 J. ~9 1.71 2.54 38 44 ..... . 
Seed, 8 u lbs · · · ......................... 8 9~ 1 11 3 ~7 4.0(1 ..... ·I .52 !l 74 1 11 .31 .48 29.37 29.20 
~urrd, 4)0 lbs............................ 7.42 4 59

1 

H.161 3.19 .... . 2.66 3.57 6:88 7 .. 40~ 1 2.14 52.!l ...... 
Int, 4UO lbs.............................. 1.69 .42 1.20 .46 ...... .12 .E2 .2.J o .36 5 19 

w~!~~!lu.nt, 3200lbs. ···· ............ 35 2b 14.21 44.04 13.71 ..... ii.43 22 54 16 .0 13.l81 8.27 113:41 1
:::::: 

~:am, 20. bu............ ................. 7.8~ .14 .72 2 57 .. ... . .22 11.90 .34 .24 .02 24 or l 24.00 
~haw,3 100~bs ............................ 36.1•7 1.54

1 
10.321 3.951 ...... l.F4

1 

7.9. 6.59146.26 7.87 222.04 JS.CO 
SUG~leJE~~s' lfr~s~~=- ........... . ........ 43 . 9~ , l.68

1 

ll.C4 j 6.5~ ...... l.7o 19 8 6.93!146 toj 7.89 246 04, 42.00 

.Kouts, ~O,• 00 lbs .......................... 15>.o· 21 oo 16 00 !.14.rr ...... 

1 

:i .or 36.fO 12 .0P ' 8 .00 12 .or :?87.0l• 60.40 ' 
~Csi 32,0::JOlb3 ......................... 23j.4l rn8.48 !21l8.18,17l.60 ...... 13.68 8'J. 16 5

8
stl .

6
G4
4
l 3

44
? .. 996~. 4

6
9
1 

.. 0
6
:8
8 

IPn2 .72 113.00 
o e plant, 72,000 lbs .................. 387 44 1222.48 224.C8.J95.60 .... .. 16 .68dl6 16 1319.721173.4.0 

repo~~Ta~d~~lie~f!:. for the above tn.ble have, 11 Hh the exception of tha.t for 1 amie, been ta.ken from the va.rlous sta.tion 

Fiber Plants Compared with Ram·ie. 

Of all the fiber plants ramie stands first as 
regards depletion of the soil of plant-food; a 
result which was to be expected from the 
greater mass of the plant harvested, since from 
three to four cuts can be made of the ramie, 
while only one each of hemp and flax is made. 
Taking average crops, hemp is ~econd in total 
amount of ingredients removed, cotton third 
and fl.ax fourth. Thus the total quantity of 
potash that is withdrawn by ramie is about 252 
pounds, that by hemp 101 pounds, by flax 44, 
and 35 pounds by cotton. The corresponding 
figures for lime are: Ramie 658 pounds, hemp 
131, flax 23, and cotton 44 pounus. 

.As rPgards the total amounts of phosphoric 
acid withdrawn. the ratio is somewhat altered 
in that flax with seed causes a sever':!r drain in 
this respect than hemp, the figures in pounds 
being: ramie 156, flax 41, hemp 33, and cotton 
23. It will be seen from a comparison of the 
above figures that when nothing is returned to 
the soil the depletioll is less wit}l. cotton, so ff.1.r 

The total amount of nitrogen withdrawn by 
ramie is 370 pounds, which is about six times 
that removed by hemp and five times that by 
flax. The data at hand for cotton are insutlicien t 
for comparison of the total quantity carried off, 
but the seed takes away from the soil by far the 
greater part of the whole amount of nitrogen 
required by the cotton plant; hence it will be 
readily seen that ramie has a much more ex
haustive effect on the soil than bas cotton, with 
reference to this costly ingredient. 

When the refuse materials for the different 
plants are returned to the soil, even then the 
ramie still stands first in depleting the soil of 
nitrogen; in fact, it removes 58 pounds against 
an insignificant amount by the fibers of the 
other plants. 

If the seed, in the cases of cotton and flax, is 
sold in place of returning it to the soil, then 
flax and ramie bark carry away about the 
same amount of nitrogen, while cotton takes 
only one half that quantity. 
lf the soil is replenished by the " offal " or 



• 

refuse products of the several plant~, viz.: re
turning all but the fibers, then, as regards pot
ash, the quantity removed by ramie is 28 
pounds, bv cotton less than 2 pounds, .42 by 
ilemp, and .13 pounds by flax. Were the seed 
in the case of cotton used otherwise than as a 
fertilizer. even then the amount would be only 
about 11 pounds, which is considerably less 
than one half of the figures for ramie. In other 
words, for the withdrawal of the same number 
of pounds of potash rarried off by a single crop 
of ramie yielding 10 tons of dried stalks per 
acre, there would be required 16 crops of cotton, 
66 of hemp and 214 of flax. The number of 
pounds of lime neceasary for the ramie is 19, 
for hemp a little :nore than 7, for flax about 
3.25, and 1.2 for cotton; or, making as before a 
comparison by crop!:', we have the result that 
one crop of ramie is equal in exhaustive power 
to 16 of cotton, about 2.5 of hemp, or to 6 of 
flax. 

The phosphoric ar.id of the soil is drawn upon 
to the extent of 11 pounds for ramie, 1.6 for 
hemp, .72 for flax and .52 pounds for cotton; 
showing in regard to this as other ingredients 
that ramie causes the greatest strain on the soil. 

When flax is grown for fiber ana seea, then 
the relation between it and ramie, so far as soil 
exhaustion is concerned, is materially changed, 
inasmuch as that when the seed is sold, the pot
ash permanently removed is 21 pounds (in 
pl11ce of .13 pounds when the seed is used in 
fertilization) or more than two thirds of the 
quantity required by the ramie. The phos
phoric acid is also very much increased, and, 
instead of being less than one tenth, is then 
three times the amount withdrawn by ramie. 
Tn this case flax has a much more injurious 
effect on the soil than bas ramie, because, al
though it uses up less lime and potash and 
about the same quantity of nitrogen, it draws 
much more heavily on phosphoric acid, which, 
as has been previously stated, is found in the 
soils of this State only in small proportions, 
there being on the contrary very generally an 
abundance of lime and potash. 

Wheat vs. Ramie. 
Comparing ramie to wheat, we find from the 

table that, when the leaves and stalks of the for
mer are returned to the soil, the potash with
drawn by the bark is not nearly so much in 
amount as in the case of wheat, being abcut 28 
pounds for ramie as against 44 for wheat. The 
phosphoric aci<l is not much more than one half 
that of wheat crop, the figures being 11 against 
20. Hence, as regards thesi:1 two elements of 
plant-food, whrnt impoverishes the soil to a 
greater extent than does ramie. 

Just the opposite conclusion is to be drawn 

5 

when we compare the lime and nitrogen con
tents, particularly so in reference to the latter, 
which is taken from the soil to the extent of 
106 pounds in the case of ramie, as against 42 
for wheat; the proportion for lime is as 19 is to 
11 pounds. 

If nothing of the ramie ''offal" is used as 
fertilizing material, th rn the soil is robbed 
much more effectually than is done by wheat, 
and in the ratios indicated by the following 
figures: Potash, 252 to 44; phosphoric acid, 
156 to 20; lime, G58 to 11; nitrogen, 3i0 to 42. 

Sugar Beet vs. Rarnie. 
The data given in the table for the sugar beet 

will be of special interest to the farmers who 
are now raising them or who contemplate so 
doing. 

The amount of pota::.h removed by a ~O ton 
crop of roots is 152 pounds, and by the tops 235. 
Ofphosphoricacid ,36 by the roots and 80 pounds 
by the tops. A still greater difference is shown 
in the case of lime, the roots drawing on the 
soil to the extent of 24 pounds as against 195 
for the tops, or more than eight times as much. 
The nitrogen in the tops is nearly double that 
found in the root, as indicated by the figures 
113 and 60. 

A careful consideration of the above will at 
once show the great benefit to be derived from, 
and the absolute necessity of returning to the 
soil the sugar beet tops; which, fortunately, is 
almost always done in practice. 

It is readily seen from the table that the cul
tivation of the sugar beet, when the tops are 
not returned to the land, will impoverish the 
soil in potash, in a much shorter time than is 
the case with ramie, even when the e::tire plant 
is removed. 

As regards the other costly ingredients, 
phosphoric acid and nitrogen, it will be seen 
that the ramie plant as a whole draws much 
more heavily on both than does the beet, and 
in the case of lime the difference reaches the 
proportion of nearly 3 to 1. When, however, 
all but the bark is returned in the case oframie, 
and in that of the beets all but the root, the 
amount of potash taken away from the soil by 
beets is 152 pounds, or equal to about five
times that by the ramie. The diffierence is 
not very marked in the case of lime, ramie re
quiring 19 pounds and the beets 16. The same 
can be said concerning the nitrogen, for which 
ingredient the figures are 106 and 113; whereas 
the phosphoric acid in the beets, 36 pounds, is 
nearly 3.5 times that of the ramie. It thus ap· 
pears that when in beet culture the tops are re
turned the draft upon the soil is on the whole 
much heavier than in the case of ramie, as it 
requires so much more potash and phosphoric 



acid, while the amount of nitrogen ie about the 
same in each. 

Fruits vs. Ramie. 

Owing to the insufficiency of the data 
at hand a comparison of ramie with the 
fruits, as regards the total amount of min
eral matter withdrawn by the different crops 
of the latter, cannot be made; but those quanti
ties can be compared which are permanently 
removed in each case, as shown in table 4. 

TABLE 4. 

Qu1111tities of soil ingredients withdrawn by vari
ous fruit crops compared with ramie bark and fiber. 

Total l I Pbos Nitro-11sh, t'otasb arid , gen, 
lbs lbs . lb~ lbs. 

~~~~e~fl0 , 000 tbs per a:: ~;~I-50 . 0r:.'>~2~ ~ 

FRESH F.RUIT 

Crop d20,000lb3. per acre 86.40 40.14 10.6Q 36.60 
Pears 

Oranges (! 'al1f0rnia) I 
Crop0f20,000:llH. peracre 66.00 36.00 10.00 12.00 
Plums 
Crop of 30 000 lbs. per acre 87.00 51.60 
.Api les I I crop of20,000 lbs per acre 44.00 16 001 
Ramie Ba1k 1dry). 
Crop ofo,500lbE,peracre 91.74 27.86 

13.201167 .70 

6.00112.00 

10.86 57 .75 

It will be seen, as regards total mineral mat· 
ter, that while that of the ramie does not differ 
materially from thatofgrapes,oranges or plums, 
it has a trifle more than double that of apples 
and about 1.4 times of pears. Its content in 
potash is not much more than one-half that 
found in grapes and plums, considerably less 
than in the case of oranges and pears, but is 
1. 75 times tbat of apples. The phosphoric acid 
percentages are alurnst identical in the ramie 
bark, orange and pear; grape'! and plums, con
taining, respectively 50 aud 30 per cent more 
than does the ramie; while apples have only 
about 60 per cent of that amount. 

In nitrogen contents ramie stands second to 
plums. Grapes carry off a little less than one
tbird, oranges about three-fiftl:s, and pears and 
apples somewhat more than 011e-fifth of that 
removed by the ramie. 

On the whole, then, ramie culture when all 
''offal" is returned, is fairly comparable to the 
less exhaustive fruit crops; but withont su~h re
turn it rumt be classed among the most exhaus
tive cultures known. 

Berkeley, Sept. 23, 1891. :M. E. JAFFA. 

----:::----

• 



THE fERTILIZING VAl.!>UE OF ~~EfaSEWOOQ. 

A quantity of the dry brush of the grease
wood plant (Sarcoba.tus vermiculatus) was fur
nished by George W. Raymond of Miramonte, 
Kern county; the object being to determine 
whether or not it would pay · to use the plant, 
or its ash, as a return to the soil, or in making 
composts for general purposes of fertilization. 

The table below shows the result as ob
tained by Assistant Jaffa, alongside of the ash 
analyses of some other well-known plants, for 
comparison: 

is to be written to tbe credit of the greasewood 
ash where it .would usually be convenient to 
apply it; against the disadvantage of a return
ing three-fourths of the whole ash in the useless 
or detrimental form of" alkali." 

The question still remains, how much of the 
other important fertilizing element, nitrogen, 
would be applied by thefresh plant. This has 
not as yet been determined; when it is, it may 
turn out that on well·drained soils not too rich 
in alkali, the use of fresh or dried (but not of 

Table showing ash composition of greasewood, compared with other plants. 

I 
Seaweed. 

0 ---------1 :! rt:/ ;\; ~ n ::I 9' 6 
.1 ~ El ~· ~ 

p,9' 9' 0 ~·El O' 
(1) "" ~c;· O' ;: 
'll O" e.o I» '<I 
0 i:;· oi: ~~ Gil 

O" 0 !I' 
.,,,, 

~ 
p. = ~ ;;· 9' 

!" · ~ ------------------------1-- ----------
Silica ......................................... ······•····••···•• ........ ·• 11.81 

18.53 
39 .45 

2.6 
36.4 

l. 7 1.6 1.2 35.R 
Potash . ............................................ . .................... . 14.5 22.4 48 .6 28.8 
Soda. ................................................................... .. 24.0 24 1 3.9 2.7 
Lime .................................................................... .. •. 36 

1.19 
7 .rs 
3.51 
4 .93 

13.9 11.9 15.3 9.3 
MRgne-ia. ................................................................ . 9 .. 5 7.4 3.3 3.6 
.t'er~xiie of iron a.nd a.Ju -niaa ........................................ .. 1.1 .& "is:s· · · io:B' · Pho~!lhoric acid ......................................... . ............... . 3.1 2.6 
Sulphuric acid.................. . ........... . ....... · · ...... · .... · · .. · .. 2t.0 13.3 8.5 3.9 
Ohlo.ine ................................................................. . 15.30 10.1 17 2 2.5 5.0 

----- -----
103.r 4 

LeEe excess of ox,-gen due to chlorine..................................... 3.25 
101 9 101 1 99.l 99.7 

Total...................................................... . ........... 99.i9 
Ash percents.Fe of plant................................ .. ................ 12.03 14.4 18.6 10.8 7.0 

It will be noted that of all the plants here 
shown, among which are three (samphire or 
"salt grass," and the two seaweeds) presumed 

to contain unusually large percentages of 
soda, the greasewood shows the largest amount 
of sodium salts; nearly 40 per cent of the ash 
being soda, out of which over 25 per cent of 
common salt, and nearly 8 per cent of Glauber's 
salt are formed. There remains out of the 
total amount shown in ,the analysis, 23 per 
cent that will go toward forming carbonate of 
soda, increasing its weight to about 3J if re
turned to the soil. This means that out of 100 
pounds of greasewoo<l ash, 72 pounds would be 
"alkali" of the usual composition of "black 
alkali;" which would at the very least be of oo 
use to any soil, while to those already charged 
with alkali it would be decidedly detrimental, 
as adding so much to the evil already existing. 

It is true that there is 18 per cent of potash 
and 3! of phosphoric acid to be placed to the 
credit of the ash, as available and valuable plant 
food. But as potash is usually abundant 
already in the soils upon which the greasewood 
grows, this would hardly outweigh ihe disad
vantage of the alkali in the same soils. Practi
cally the St per cent of phosphoric acid alone 

burnt) greasewood brush would be advantage
ous. 

On the other hand, it may asked whether in 
clearing greasewood land, it would not be an ad
vantage to remove the brush, so as to diminish 
the alkali; as is done when beets are planted in 
saline soils. 

The fresh plant, including stems and leaves, 
may be estimated to contain about 75 per cent 
of water. A ton of the fresh brush would thus 
contain 500 pounds of dry matter,_of which 60 
pounds would be ash; and of this ash, about 45 
pounds would be true, useless'' alkali." 

If, then, the ground were so thickly over
grown with the greasewood as to furnish about 
JO tons of brush per acre, to remove that brush 
would be equivalent to taking away something 
like a quarter of a ton of alkali. This is n0t an 
insignificant amount in soils liable to injury 
from the excess of salts; and if the process 
were repeated several times, the greasewood 
would serve, like the beet, to remove a very 
notable proportion of the total alkali salts pre
sent in the soils ; just as does the removal of 
samphire in reclaiming salt-marsh lands. On 
the other band, were the greasewood growth 
only scat' ering, iti removal would serve no 



praotically imf>ortant objoot. 
Comparing greasewood with the other plant 

ashes in the table. it will be seen that while it 
does not agree closely with any of these, it ap
proaches the seaweeds more closely than the 
samphire. in its contents of potash and phos
phoric acid. Seaweed is freely used for prepar
ing fertiiizing composts in countries where 
sumruer rains prevail; and usually on the sandy 
seashore soils, th rnugh w bi ch t ~ e excess of 
saline maliters (sodium salts) is readily washed 
into the sub-drainage, and consequently does 

8 

not stay to increase the salte in the soil, as 
would be the case in our arid climates. It will 
be noted that they, also, supply considerable 
potash, much needed in rainy countries; but 
only a small proportion of phosphoric acid, up
on which the food and fora~e plants draw so 
heavily: as is seen in the annexed analyses of 
the ashes of cabbage and timothy hay. Phos
phatic ferilizers are, therefore, needful in con
nection with the use of seaweed (and grease
wood) composts, in order to supply the deman~ 
of the common culture plants. 

E. w. HILGARD. 




